Children have unique medical needs compared to adults. Emergency medical services personnel need proper equipment and training to care for children. The purpose of this study is to characterize emergency medical services pediatric basic life support to help better understand the needs of children transported by ambulance. Pediatric basic life support patients were identified in this retrospective descriptive study. Descriptive statistics were used to examine incident location, possible injury, cardiac arrest, resuscitation attempted, chief complaint, primary symptom, provider's primary impression, cause of injury, and procedures performed during pediatric basic life support calls using the largest aggregate of emergency medical services data available, the 2013 National Emergency Medical Services Information System (NEMSIS) Public Release Research Data Set. Pediatric calls represented 7.4% of emergency medical services acti-
vations. Most pediatric patients were male (49.8%), White (40.0%), and of non-Hispanic origin (56.5%). Most incidents occurred in the home. Injury, cardiac arrest, and resuscitation attempts were highest in the 15 to 19 year old age group. Global complaints (37.1%) predominated by anatomic location and musculoskeletal complaints (26.9%) by organ system. The most common primary symptom was pain (30.3%) followed by mental/psychiatric (13.4%). Provider's top primary impression was traumatic injury (35.7%). The most common cause of injury was motor vehicle accident (32.3%). The most common procedure performed was patient assessment (27.4%). Median EMS system response time was 7 minutes (IQR: 5-12). Median EMS scene time was 12 minutes (IQR: [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . Median transport time was 14 minutes (IQR: [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] ). Median EMS total call time was 51 minutes (IQR: 33-77). The epidemiology of pediatric basic life support can help to guide efforts in both emergency medical services operations and training. Key words: pediatric; prehospital; basic life support; emergency medical services
INTRODUCTION
Approximately 30 million children visit emergency departments each year in the United States. 1 An estimated 1.5 to 3 million (5%-10%) children arrive to the emergency department by ambulance. 2 Previous literature reports that 10% of emergency medical services (EMS) transports are children. 3, 4 Children have unique medical needs in comparison to adults and represent a special challenge for emergency medical services providers. 5, 6 Prehospital providers must stock ambulances with appropriately sized pediatric equipment to best serve the needs of children. EMS providers need specialized training, such as Pediatric Advanced Life Support (PALS) or Pediatric Training for Prehospital Providers (PEPP), and safe and effective pediatric protocols to treat children. 1 The EMS system in the United States was created due to deficiencies in care for trauma and cardiac arrest patients. 6, 7 Prior to the Emergency Medical Services for Children legislation in 1984, equipment and train-ing were geared toward the adult population and the needs of pediatric patients were often overlooked. 6, 8 Many studies have called for more pediatric EMS research 1, [3] [4] [5] [6] [9] [10] [11] [12] [13] [14] [15] [16] [17] The framework for this study originated from the limitations of a 2008 study 7 that analyzed data from the emergency department component of the 1997-2000 National Hospital Ambulatory Medical Care Survey. The 2008 study 7 did not analyze specific prehospital care data, but made inferences regarding the care provided by EMS, due to the lack of nationally representative, high-quality, prehospital epidemiologic data. The National EMS Information System (NEMSIS) project made the current data analysis possible. The purpose of this article is to characterize pediatric basic life support (BLS) using the largest aggregate of EMS data currently available, NEMSIS.
METHODS

NEMSIS Database
The Institutional Review Board at Old Dominion University deemed this study to be exempt. This retrospective descriptive study of pediatric BLS utilized the 2013 Public-Release Research Data Set available through request from the NEMSIS project. For this study, we used the 2013 NEMSIS Public-Release Research Data Set version 2.2.1. This paper describes pediatric BLS EMS episodes by providing information regarding pediatric patients' age, gender, race, ethnicity, chief complaint, providers' primary impression, where the EMS event occurred, type of response to and from the EMS scene, if an injury occurred, or if resuscitation was attempted.
NEMSIS is a standardized system of collecting, storing, and sharing EMS data at the local, state, and national level. Data includes agency, provider, and patient information. Approximately 90% of state agencies have NEMSIS compliant systems in place to transmit EMS data. Agency's NEMSIS compliant systems have varying levels of sophistication. The data set is maintained by the NEMSIS Technical Assistance Center (University of Utah School of Medicine, Salt Lake City, UT).
Pediatric BLS
In this study, BLS care was defined based on the National Highway Traffic Safety Administration's definition. 18 The data set was split into advanced life support (ALS) and BLS events using Center for Medicare and Medicaid Services (CMS) level (#E07 14) keeping only field values representing BLS calls in the data set (#990, basic life support; #995, basic life support emergency). The completeness of data elements for pediatric BLS can be found in Table 1 . Primary type of payment or type of insurance associated with this EMS encounter (#E07 01) was examined.
Patient Variables
As defined by the Pediatric Emergency Care Applied Research Network (PECARN), 19 a pediatric patient was defined as a person ≤19 years of age. Age categories analyzed were 0-1 year (infants), 2-3 years (toddlers), 4-5 years (preschoolers), 6-8 years (middle childhood), 9-11 years (pre-teens), 12-14 years (young teens), and 15-19 years (teenagers). Age group (#E06 14 recoded into categories), gender (#E06 11), race (#E06 12), and ethnicity (#E06 13) were all analyzed.
Scene Variables
Scene variables describe the location where the EMS event occurred. The only scene variable examined was incident location type (#E08 07). Incident location type includes home, health care facility, street/highway, public building, trade/service, recreational sport, residential institution, industrial place, farm, lake/river/ocean, mine/quarry, and other.
Unit and Agency Variables
Type of service requested (#E02 04), primary role of the unit (#E02 05), and response mode to scene (#E02 20) were examined.
Situation Variables
Possible injury (#E09 04) and cardiac arrest (#E11 01) were tabulated by age group. Chief complaint anatomic location (#E09 11), chief complaint organ system (#E09 12), primary symptom (#E09 13), provider's primary impression (#E09 15), and cause of injury (#E10 01) were examined.
Intervention Variables
Procedures performed (#E19 03) was the only intervention variable calculated.
Disposition Variables
Incident/patient disposition (#E20 10), transport mode from scene (#E20 14), and type of destination (#E20 17) were examined.
EMS Call Times
EMS call times were analyzed. EMS system response time is the time difference in minutes between unit notified by dispatch and unit arrival on scene. EMS scene time is the time difference in minutes between the unit arrival on scene and the unit left scene. Transport time is the difference in minutes between the unit left the scene and patient arrival at destination. EMS total call time is the time difference in minutes between the unit back in service and unit notified by dispatch.
Geocode Variables
Population setting (urbanicity) was examined. Population setting was classified by the NEMSIS project using the United States Department of Agriculture (USDA) and Office of Management and Budget (OMB) definitions. Urban included counties with large (1+ million residents) and small (less than 1 million residents) metropolitan areas. Suburban consisted of micropolitan (with an urban core of at least 10,000 residents) counties adjacent to a large or small metropolitan area. Rural areas were non-urban core counties adjacent to a large metropolitan area or a small metropolitan area with or without a town. Wilderness areas were made of non-core counties that are adjacent to micropolitan counties with or without a town. We also evaluated where pediatric BLS calls were located according to United States Census Region (Northeast, South, Midwest, and West).
Data Analysis
We used descriptive statistics to analyze the data. ALS, BLS, and unknown type. There were 350,414 known pediatric BLS events remaining for analysis (see Figure 1 ). Primary types of payment included the following: private insurance 15.1% (n = 52,879), Medicaid 15.1% (n = 52,750), self-pay 5.5% (n = 19,400), not billed 0.7% (n = 2,451), Medicare 0.6% (n = 2,064), other government 0.5% (n = 1,679), Worker's Compensation 0.06% (n = 197), and not known 62.4% (n = 218,994).
RESULTS
Pediatric BLS
Patient Variables
Age groups can be found in Figure 1 . Demographic characteristics can be found in Table 2 . No difference was found in patient gender. Most patients were White (40.0%) and of non-Hispanic origin (56.5%).
Scene Variables
The incident location type can be found in Table 3 .
Most incidents occurred at the home (37.2%) followed by health care facilities (27.3%) and on the street or highway (16.9%).
Unit and Agency Variables
Of type of services requested, 73.6% (n = 257,847) were 911 response; 15.4% (n = 53,815) medical transport; 10.4% (n = 36,580) interfacility transfer; 0.4% (n = 1,280) mutual aid; 0.2% (n = 620) standby; and 0.08% (n = 272) intercept. Data suggests the primary role of the unit was 96.2% (n = 337,079) transport, 2.9% (n = 9,996) non-transport, 0.9% (n = 3,138) rescue, and 0.06% (n = 201) supervisor. Response mode to the scene included 56.2% (n = 196,804) lights and siren, 41.6% (n = 145,663) no lights and sirens, 1.4% (n = 5,023) initial no lights and sirens upgraded to lights and sirens, and 0.8% (n = 2,924) initial lights and siren downgraded to no lights and sirens. 
Situation Variables
Possible injury and cardiac arrest occurring in pediatric BLS patients were tabulated by age group and can be found in Table 4 with the greatest number of injuries and cardiac arrests occurring in the [15] [16] [17] [18] [19] year old age group. Chief complaint by anatomic location and organ system of pediatric BLS patients can be found in Table 5 . By anatomic location, most chief complaints were global (37.1%) followed by the head (20.1%) and abdomen (9.8%). By organ system, chief complaints were most frequently musculoskeletal (26.9%) followed by global complaints (25.1%) and psychiatric complaints (12.8%). Table 6 summarizes the primary symptom of patients during pediatric BLS calls. The most frequently occurring primary symptom being pain (30.3%) followed mental/psychiatric (13.4%). Provider's primary impression can be found in Table 7 . The most frequent provider's primary impression was traumatic injury (35.7%) followed by behavioral/psychiatric (22.0%) and abdominal pain or problems (10.1%). Table 8 examines the cause of injury for pediatric BLS calls with motor vehicle accidents (32.3%), falls (30.1%), and being struck with a blunt object (15.6%) accounting for more than 75% of calls.
Intervention Variables
Procedures performed during pediatric BLS calls can be found in Table 9 . The most common procedure performed was patient assessment (27.4%) followed by pulse oximetry (17.8%) and spinal immobilization (14.5%).
Disposition Variables
Incident or patient disposition included most pediatric patients being treated and transported by EMS 92.3% (n = 323,612), followed by being treated and released 4.3% (n = 15,183), being treated and having care transferred 2.8% (n = 9,760), being treated and transported by private vehicle 0.4% (n = 1,243), and being treated and transported by law enforcement 0.2% (n = 616). Transport mode from the scene of the incident included 71.6% (n = 251,044) no lights and sirens, 18.9% (n = 66,335) lights and siren, 1.6% (n = 5,717) primary lights and sirens decreased to no lights and siren, 0.6% (n = 2,093) primary no lights and siren increased to lights and siren with 22,225 (7.2%) not being recorded. Most patients were transported to the hospital representing 83.8% (n = 292,702) during pediatric BLS calls. Other places pediatric patients were transported included medical office or clinic 1.9% (n = 6,564), other facility 1.5% (n = 5,220), home 1.3% (n = 4,528), nursing home 0.9% (n = 3,144), air transport 0.2% (n = 515), jail 0.02% (n = 63), and morgue 0.01% (n = 20) while 10% (n = 34,951) were not recorded. 
EMS Call Times
Based on the available data, median EMS system response time was 7 minutes (IQR: 5-12). Median EMS scene time was 12 minutes (IQR: [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . Median transport time was 14 minutes (IQR: 8-24). Median EMS total call time was 51 minutes (IQR: 33-77).
Geocode Variables
Urbanicity included most pediatric BLS patients residing in urban areas 86.3% (n = 297,106) followed by suburban areas 6.8% (n = 23,343), rural areas 5.4% (n = 18,686), and wilderness areas 1.5% (n = 5,196). Most patients were located in the Northeast 40.8% (n = 142,802), followed by the South 39.7% (n = 139,131), Midwest 11.8% (n = 41,190), West 7.8% (n = 27,223), and Island areas 0.02% (n = 68).
DISCUSSION
This study analyzes the largest prehospital emergency medical services sample to date in a given year. Our data suggests 7.4% of transports are pediatric. This data is comparable to data from previous single hospital studies that reported 5% to 7% of emergency department pediatric patients arrive by EMS. 2, 4, 17 Two recent studies, one using NEMSIS and one using Virginia state data, characterizing endotracheal intubation found that pediatric patients, age 0-19 years, represented approximately 7% of total intubations. 20, 21 This study demonstrates that electronic data capturing systems have been improving. The NEMSIS goal, to create a national EMS database from local and state EMS agencies from across the nation, has slowly been implemented. Ninety-five percent of states have some form of data collection system in place. Data sharing has improved due to standard data definitions that NEMSIS created. The epidemiology of pediatric prehospital care is important to understand for research planning, system training, and resource allocation needs. The most common providers' primary impression was traumatic injury. Traumatic injury has been shown to be the most common chief complaint in previous research studies. 14, 17, 22 The most recent pediatric study, 22 This study highlights the need for better data collection by paramedics at the local and agency level. Over 45% of pediatric calls were of unknown type. Secondary data analysis has numerous pitfalls, and the lack of a simple checkmark in a box by a prehospital provider can lead to unknowns and poor data quality. To conduct clinical research, there needs to be strong partnerships between NEMSIS and local agencies that include patient care data. The NEMSIS Public Release Research Data Set currently lacks patient vitals and other elements that are collected at the local level. Poor recording of vitals and other patient care data also lead to poor data quality. Missing data can make it hard for researchers to analyze data and create models that could improve pediatric prehospital care. Imputation of missing data has not been perfected, and actual patient data is needed for research at the local, state, and national levels.
LIMITATIONS AND FUTURE STUDIES
As with any retrospective medical record review, this study was limited by the substantial amount of missing data. NEMSIS is a convenience sample. This study is subject to the limitations of any convenience sample and is therefore subject to various forms of bias. NEM-SIS data are submitted voluntarily from EMS agencies and states that are committed to monitoring and improving the care of patients transported by EMS. The data is not representative and thus do not allow inferences about national incidence or prevalence. States also have different criteria for including patients in statewide EMS databases. Some states may include all 911 calls, while others may limit case additions to patient contacts or transports. The most obvious problems are selection bias (apparent differences between two groups caused by different inclusion criteria), information bias (apparent differences between two groups caused by differences in the data to com-pare them), inconsistency how clinical values can be measured, and differences in interagency treatment and transport. 23 We did not use any regression techniques and wanted true totals from the data, so we did not use multiple imputation to handle missing data. These data also do not represent all BLS procedures performed during EMS calls, just those reported during known BLS events. ALS providers also perform BLS procedures during ALS calls. One study found that ALS procedures were only performed in 20% of runs where ALS was available. 13 Data in NEMSIS are also event-based and not patient-based meaning there is a possibility a single patient may be represented in more than one record for a variety of reasons. A patient could request EMS frequently and be recorded in the data set more than once. Several agencies could also report the same event. Future studies should link EMS data to emergency room and hospital data, so outcomes can be examined. The data in this study are not a random or a complete sample of the total population in the United States. While this limits establishing true population-based statistics on the use of basic life support services by children in the United States, it provides relative frequencies of use of basic life support by children.
CONCLUSIONS
Pediatric patients represented 7.4% of EMS activations and BLS activations represented 42.8% of all pediatric EMS calls. Pediatric patients transported by EMS are more likely to be suffering from traumatic injury followed by psychiatric and behavioral complaints. Most medical complaints involve abdominal pain or problems, respiratory distress, seizure, and poisoning or drug ingestion. The epidemiology of pediatric EMS use may have important public health implications and can help to guide efforts in both EMS operations and training.
